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chlorides, any hydroxyl groups being protected, with either glycine in aqueous alkali or ethyl aminoacetate in ether; the ester and protecting groups, if present, were then hydrolysed. The corresponding 4-$-dirnethylaminobenzylideneoxazolones (Table 2) , free hydroxyl groups being acetylated, were obtained from these glycines, and some others, by treatment with $-dimethylaminobenzaldehyde and acetic anhydride. Sodium acetate is often but not always used as a catalyst in similar oxazolone syntheses; it proved unnecessary here, perhaps because of the basic nature of the aldehyde employed. All the glycines gave identical yellow-orange to deep purple colours on paper chromatograms when treated with the aldehyde and acetic anhydride in the presence or absence of sodium acetate.
It has been reported recently that 4-dimethylaminocinnamaldehyde is ten times as sensitive, but less selective, than the usual 9-dimethylaminobenzaldehyde in the Ehrlich test for pyrroles and indoles. In order to see if a similar replacement would increase the sensitivity of Altman's reagent a number of oxazolones derived from this cinnamaldehyde were prepared (Table 2) . Compounds 18 and 19 (Table 1) were very difficult to purify and six crystallisations were necessary before fairly satisfactory analytical results were obtained. The increase in the extinction coefficients of the visible absorption relative to those of the corresponding benzaldehyde derivatives was small although the positions of maximum absorption moved towards the red (Table 1) . More disappointing was the 
finding that the yellow-brown background colour produced by the 4-dimethylaminocinnamaldehyde (0.2%)-acetic anhydride spray, and subsequent heating at 130-150", was such that hippuric acid could not be detected after chromatography at concentrations of less than 1.5 pg. cm.-2 on Whatman No. 1 paper, while the corresponding figure for the 9-dimethylaminobenzaldehyde reagent was 0.2 pg. cm.-2. A series of attempts to reduce [ 19601 S o m e A cylglycines a n d Related Oxaxolones. 3459 this background, for instance by altering the heating time and temperature, reagent concentration, or by subsequent spraying with acids, was unavailing. Increasing the conjugation in the substituent at position 4 by one double bond increases the wavelength of maximum absorption of the visible absorption band by 18-22 mp, and at position 2 by 15-19 mp, in neutral solution; the changes are not so regular after acidification. Some of the oxazolones showed very shallow broad maxima at ca. 550 mp, but in most cases such maxima could not be distinguished at the concentrations employed, The extinction coefficients for compound 18 (Table 1) are surprisingly low; it is possible that the fair analysis was a misleading representation of the purity of the compound. The visible and ultraviolet absorption spectra of the oxazolones are recorded in Table 1 .
As the benzylideneoxazolone ring readily opens in alcoholic solvents yielding cinnamic esters,6 the spectra ( Table 1 ) were all measured in purified ethyl acetate. The values obtained for 4-~-dimethylaminobenzylidene-2-phenyloxazolone (I) are similar to those reported earlier6 for ether and chloroform solutions. The intense colours of these oxazolones can be related to resonance involving structures such as (11). The addition of concentrated sulphuric acid to the ethyl acetate solutions caused a very marked hypsochromic change in their spectra (Table l ) , which can be attributed to the addition of a proton to the dimethylamino-group. This prevents the formation of the charged resonance was presumably due to the cinnamic ester and was comparable with that of similar esters. Addition of sulphuric acid changed the absorption maxima to 285 (2.0) and 222 mp (1.6) which are widely different from those of the original oxazolone in acidified ethyl acetate. y-Oxoy-phenylbutyric acid with 9-dimethylaminobenzaldehyde and acetic anhydride gave 3-~-dimethylaminobenzylidene-2,3-dihydro-5-phenylfur~-2-one which is isosteric with the oxazolone (I). As expected, they have similar absorption spectra in neutral and acid solution, and y-oxoy-phenylbutyric acid on paper chromatograms yielded a yelloworange spot with Altman's reagent. Although this keto-acid is perhaps an unlikely constituent of urine it is significant that Altman's reagent can give intense colours on paper chromatograms with compounds other than glycine derivatives. Aromatic primary amines give deep yellow colours with the reagent without heating, and these are not intensified with heat. An interesting example is p-aminobenzoylglycine which gives a yellow Schiff's base in the cold and subsequent heating yields a yellow-orange oxazolone.
Dr. P. Smith has informed us that our synthetic 3-hydroxy-4-methoxybenzoylglycine (isovanilloylglycine) is chromatographically identical with his specimen obtained from human urine.'
EXPERIMENTAL
The absorption spectra were measured by a Carey recording spectrophotometer for cu. 1 0 -5~solutions in alcohol-free ethyl acetate. After acidification with sulphuric acid, so that the acid : oxazolone ratio was ca. lo4 : 1, the spectra were immediately redetermined. Hydroxy-4-methoxybenzoi~ A cid.*-3-Hydroxy-4-methoxybenzaldehyde (30.4 g. ) was added with rapid stirring to freshly prepared silver oxide (from 134 g. of silver nitrate) suspended in 10% aqueous sodium hydroxide (800 ml.). After refluxing (2 hr.) and filtration while hot the filtrate was treated with sulphur dioxide until the pH reached 2-5. 3-Hydroxy-4-methoxybenzoic acid (29.5 g.) separated on cooling, and after one crystallisation from ethanol had m. p. 247' (lit.,9 m. p . 250") . It was acetylated and subsequently converted into the acid chloride for use in method C.
3-
The acid chloride (0.05 mol.) in ether (24 ml.) was added in 10 min. in three portions to a stirred solution of glycine (0.25 mol.) in aqueous 0 . 5~sodium hydroxide (80 ml.). N-Sodium hydroxide (50 ml.; total alkali 0-09 mol.) was added (50 min.) with stirring, so that the pH was kept between 7.4 and 8.0. After filtration the solution was strongly acidified, the acylglycine being precipitated.
The finely powdered methoxycarbonyloxybenzoyl chloride (3-4 g.) was added to glycine (1.2 8.) in 0*5~-sodium hydroxide (20 ml.) and was followed by more N-alkali (21.5 ml.). After filtration as above, sodium hydroxide (1-9 8.) in water (4-5 ml.) was added and after 15 min. the solution was strongly acidified, then saturated with salt, and the hydroxybenzoylglycine was extracted with ethyl acetate (3 x 100 ml.).
The acid chloride (0-044 mol.), dissolved or suspended in ether (250 ml.), was added to ethyl aminoacetate 10 (0,099 rnol.) in ether (150 ml.). The residue obtained by evaporation of the ether gave on crystallisation the ethyl acylaminoacetate ( Table 3) . Shaking the ester (0.01 mol.) with sodium hydroxide (0.8 g., 0.02 mol.) in water (5 ml.) for 2 hr. and filtration, followed by acidification, precipitated the free acylglycine ; O-acetyl and O-methoxycarbonyl groups were also hydrolysed.
OxazoZones (Table 2 ) .-The hippuric acid (0.005 mol.) , $-dimethylamino-benzaldehyde or -cinnamaldehyde (0.005 mol.), and acetic anhydride (3 ml.) were refluxed (20 min.) and poured into water. -2,3-dihydro-5-~heny~u~an-2-one.-y (1.05 g.) was refluxed for 10 min. with acetic anhydride (12 ml.), after which P-dimethylaminobenzaldehyde (0-9 g.) was added and refluxing continued for 30 min. The solid (0.58 g.) , which separated on cooling to 0", gave on successive crystallisation from benzene, acetonitrile, and benzene the furanone as crimson plates, m. p. 163-164" (Found: C, 78.2; H, 5.9; N, 4.8. 
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